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(54) VIBRATION GENERATOR FOR REPORTING AND PORTABLE COMMUNICATION 
EQUIPMENT USING THE SAME 



(57) A vibration generator comprises a first vibrator 
having a permaneni magnet and supported by a first 
spring body on a fixing member, and a second vibrator 
having a coil so disposed as to intersect the magnetic 
flux of the permanent magnet and supported by a sec- 
ond spring body on the fixing member. One of the first 
vibration system and the second vibration system 

FIG.1 

(b) 



serves as a sound source for producing sound waves of 
audio-frequency for propagation to the outside, and the 
other vibration system serves as a vibration source for 
transmitting vibration to the fixing member and vibrating 
a device. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a notifying 
vibration generator for use in portable communications 
devices such as portable telephones and pagers, or in 
small-sized devices such as wristwatches and toys, and 
also to portable communications devices wherein the 
generator is used. 

BACKGROUND ART 

[0002] Small-sized devices such as portable commu- 
nications devices are equipped with means for notifying 
the user, for example, of incoming calls or specified 
hours. The notifying means most widely used is a bell or 
like means for producing a sound. However, in view of a 
nuisance to people in the surroundings, more widely 
used in recent years are small devices which have 
incorporated therein not only notifying means resorting 
to sound but also means for vibrating the device for noti- 
fication so as to use both the notifying means or selec- 
tively use one of them in accordance with the situation. 
[0003] The sound generators conventionally in wide 
use include a ringer 100 shown in FIGS. 9, (a) and (b). 
The ringer comprises a magnetic circuit portion com- 
posed of a permanent magnet 101 and a yoke 102 and 
fixedly housed in a case 104. A coil 103 is fixed to the 
yoke 102, and a diaphragm 105 is disposed as opposed 
to the yoke 102. The diaphragm 105 is secured at its 
peripheral edge to the case 104, A lid 106 having an 
opening is fixed to the case 1 04. 
[0004] When current is passed through the coil 103, 
the yoke 102 is electrically magnetized, forming a mag- 
netic pole at its top end. The magnetic pole on the yoke 
102 and the magnetic pole on the diaphragm 105 cause 
the diaphragm 105 to be attracted to the yoke 102 if the 
poies are different or to be repelled by the yoke 102 if 
the poles are the same. When the current is passed 
through the coil 103 intermittently, therefore, the dia- 
phragm 105 performs this movement repeatedly vibrat- 
ing air to produce sound waves, which propagate to the 
outside through the opening of the lid 106. Notice can 
be given with sound by setting the diaphragm 105 at an 
audio-frequency (about 20 Hz to about 20 kHz). 
[0005] The vibration generator most widely used here- 
tofore is a cylindrical dc motor 200 provided with an 
eccentric weight 202 on its rotary shaft 201 as seen in 
FIG. 10. When the motor 200 is energized, the eccentric 
weight 202 rotates with the shaft 201 , generating vibra- 
tion, which is transmitted to a device to realize notifica- 
tion with the vibration. 

[0006] With the device incorporating both the means 
for notifying with sound and means for notifying with 
vibration, it is conventionally necessary to arrange the 
two means, i.e., the sound generator and the vibration 
generator, as described above. FIG. 11 shows such a 



portable communications device of the prior art. The 
drawing shows a portable telephone body 300, antenna 
301 , speaker 302 for incoming speech, microphone 303 
for outgoing speech, display 304 and bush buttons 305. 

5 The telephone body 300 has the above-mentioned 
ringer 100 for giving notice of incoming calls with sound, 
and the cylindrical dc motor 200 for giving notice of 
incoming calls with vibration. The prior art thus requires 
two separate notifying means, i.e., means resorting to 

io sound and means using vibration, and accordingly has 
the problem that it is difficult to compact the device. 
Thus, the device requires a greater interior space than 
when single notifying means only is used. 
[0007] An object of the present invention is to provide 

is a notifying vibration generator having both the function 
of generating sound and the function of generating 
vibration, and to provide a compacted portable commu- 
nications device by using the vibration generator. 

20 DISCLOSURE OF THE INVENTION 

[0008] The present invention provides a notifying 
vibration generator which comprises a first vibrator hav- 
ing a permanent magnet and supported by a first spring 

25 body on a fixing member, a second vibrator having a coil 
so disposed as to intersect the magnetic flux of the per- 
manent magnet and supported by a second spring body 
on the fixing member, and a power supply connected to 
the coil for passing current of predetermined frequency 

30 through the coil. One of a first vibration system provided 
by the first vibrator and the first spring body and a sec- 
ond vibration system provided by the second vibrator 
and the second spring body is used as a sound source 
for producing sound waves of audio-frequency for prop- 

35 agation to the outside, and the other vibration system 
serves as a v'ibratton source for transmitting vibration to 
the fixing member and vibrating a device. 
[0009] When the coil is energized by the power supply 
an interaction of the current and magnetic field pro- 

40 duces an electromagnetic force acting between the first 
vibrator having the permanent magnet and the second 
vibrator having the coil. Accordingly, when current of 
periodically varying values is passed through the coil, 
each of the first vibration system and the second vibra- 

45 tion system is subjected periodically to the electromag- 
netic force to undergo forced vibration. By virtue of the 
forced vibration, the vibration system serving as the 
sound source produces sound waves of audio-fre- 
quency, propagating the waves to the outside, and the 

so vibration system serving as the vibration source trans- 
mits the vibration to the fixing member to vibrate a 
device. 

[0010} The invention provides as another feature 
thereof a portable communications device character- 
's ized in that the device comprises a vibration generator 
having a first vibrator having a first natural frequency, a 
second vibrator having a second natural frequency, and 
a magnetic circuit composed of a coil and a permanent 
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magnet for driving the first and second vibrators; first 
and second signal generating means for producing sig- 
nals with frequencies in match with the first and second 
natural frequencies respectively; switch means for 
selecting one of the signals to be produced by the first 5 
and second signal generating means and feeding the 
selected signal to the vibration generator; means for 
detecting incoming calls; and switch means for control- 
ling the switch means according to selection by the user 
upon the detecting means detecting an incoming call. w 
[001 1 ] Thus, when an incoming call is detected by the 
call detecting means, the user is notified of the incoming 
call with vibration or released sound as selected by the 
user in advance. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

FIG. 1 includes views showing a notifying vibration 20 
generator according to the invention; 
FIG. 2 includes diagrams illustrating the operation 
of the notifying vibration generator; 
FIG. 3 is a graph showing the amplitude character- 
istics of vibrators relative to the frequency of current 2s 
through a coil of the vibration generator of the 
invention; 

FIG. 4 is a view of a first embodiment comprising 
the vibration generator of the invention as used in a 
portable communications device; 30 
FIG. 5 is a block diagram of the first embodiment 
shown in FIG. 4; 

FIG. 6 includes diagrams showing signals for use in 
the vibration generator; 

FIG. 7 is a view of a second embodiment compris- 35 
ing the vibration generator of the invention as used 
in a portable communications device; 
FIG. 8 is a block diagram of the second embodi- 
ment shown in FIG. 7; 

FIG. 9 includes views showing a ringer of the prior 40 
art; 

FIG. 10 is a view showing a cylindrical dc vibration 
motor of the prior art; and 

FIG. 11 is a diagram showing a conventional porta- 
ble communications device. 46 

BEST MODE OF CARRYING OUT THE INVENTION 

[001 3] Embodiments of the invention will be described 
below with reference to the drawings. FIGS. 1 , (a) and so 
(b) show a notifying vibration generator embodying the 
invention. The vibration generator comprises two vibra- 
tion systems, and a fixing member 5 for supporting the 
vibration systems. According to the present embodi- 
ment, the fixing member 5 comprises a lower case 50 55 
for supporting the first of the vibration systems, and an 
upper case 51 supporting the second vibration system 
and joined to the lower case 50. The lower case 50 and 



the upper case 51 , when joined, define an interior space 
for accommodating the two vibration systems. The 
upper case 51 is centrally formed with an opening 52 for 
propagating sound waves to the outside. 
[0014] The first vibration system comprises a first 
spring body 1 made of an elastic material such as a thin 
metal plate, rubber or resin and deformable perpendic- 
ular to the plane thereof, and a first vibrator 3 compris- 
ing a permanent magnet 30. The first vibrator 3 is 
attached to the first spring body 1 toward the inner 
periphery thereof as by bonding, and the first spring 
body 1 is attached at its outer periphery to the lower 
case 50 as by bonding, whereby the first vibration sys- 
tem is adapted to vibrate upward and downward relative 
to the lower case 50. 

[0015] An upper yoke 31 and a lower yoke 32 are 
arranged respectively on and beneath the permanent 
magnet 30 providing the first vibrator 3 to prevent the 
magnetic field from leaking to the outside and to effi- 
ciently produce an electromagnetic force by the interac- 
tion of the current and the magnetic field, whereby a 
magnetic circuit is formed. The magnet 30 is annular 
and has an N poie on its upper surface and an S pole on 
its lower surface. The upper yoke 31 is in the form of a 
ring having a vertical wall along the inner periphery 
thereof. The lower yoke 32 is in the form of a disk having 
a central protrusion. A magnetic gap 33 is formed inside 
the vertical wall of the upper yoke 31 around the central 
protrusion of the lower yoke 32 for permitting upward 
and downward movement of the second vibrator 4 to be 
described below. 

[001 6] On the other hand, the second vibration system 
comprises a second spring body 2 made of the same 
elastic material as the first spring body 1 and deforma- 
ble perpendicular to the plane thereof, and a second 
vibrator 4 comprising a coil 40. The second vibrator 4 is 
positioned radially inwardly of the second spring body 2 
and attached thereto as by bonding, and the second 
spring body 2 is attached at its outer periphery to the 
upper case 51 as by bonding, whereby the second 
vibrator 4 is adapted to vibrate upward and downward 
relative to the upper case 51 . 

[001 7] The second vibrator 4 comprises the coil 40, a 
bobbin 41 supporting the coil 40, and a diaphragm 43 
for producing sound waves. The bobbin 41 is hollow 
cylindrical and attached to the second spring body 2. 
The coil 40 is provided around the bobbin 41 . The dia- 
phragm 43 is disposed on the upper end of the bobbin 
41. The coil 40 and the bobbin 41 are arranged in the 
magnetic gap 33 of the first vibrator 3 movably. 
[0018] The lower case 50 and the upper case 51 pro- 
vided with the respective vibration systems are joined 
as described above, and terminals 42, 42 of the coil 40 
are electrically connected to a power supply 6 (not 
shown in FIG. 1) for passing electric current of predeter- 
mined frequency through the coil 40. 
[0019] Formed in the first vibrator 3 at this time is a 
magnetic circuit directed as indicated by arrows in 
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FIGS. 2, (a) and (b) and including the permanent mag- 
net 30, upper yoke 31 , lower yoke 32 and magnetic gap 
33. The magnetic field in the gap 33 is directed radially 
inwardly thereof. Assuming that the current through the 
coil 40 is counterclockwise when the vibrator is seen 5 
from above, an interaction between the magnetic field 
and the current intersecting the field produces repulsion 
between the first vibrator 3 and the second vibrator 4 as 
shown in FIG. 2, (a). Conversely, if the direction of cur- 
rent through the coil 40 is reversed, attraction acts 10 
between the first vibrator 3 and the second vibrator 4 as 
shown in FIG. 2, (b). 

[0020] Accordingly, each of the first and second vibra- 
tors 3 and 4 is subjected to a periodic electromagnetic 
force as an external force by periodically varying the is 
value of current to be passed through the coil 40. Thus, 
each of the first vibration system and the second vibra- 
tion system can be caused to generate forced vibration 
by the combination of the permanent magnet 30 and the 
coil 40. By virtue of the forced vibration, the first vibra- so 
tion system causes the first vibrator 3 to collide with the 
cases 50, 51 or the restoring force of the first spring 
body 1 to transmit the vibration to the cases 50, 51 , 
vibrating the device and realizing notification with the 
vibration. With the second vibration system, the forced 25 
vibration causes the diaphragm 43 of the second vibra- 
tor 4 to vibrate the air to produce sound waves, which 
propagate to the outside through the opening 52 in the 
upper case 51 . If the sound waves have an audio-fre- 
quency (about 20 Hz to about 20 kHz), notification with 30 
the sound can be realized. 

[0021 ] For a vibration system to function effectively as 
a sound source, it is desirable to cause the system to 
vibrate as greatly as possible at a frequency of 2 to 3 
kHz to which the human has the highest auditory sensi- 35 
tivity. Vibration generators conventionally used as vibra- 
tion sources for devices are generally about 100 Hz in 
frequency. Accordingly, for a certain vibration system to 
serve effectively as the vibration source, it is desirable to 
cause the system to vibrate as greatly as possible at a 40 
frequency of about 100 Hz. 

[0022] The two vibration systems of the present 
embodiment are each single-degree-of-freedom sys- 
tem. When the coefficient of viscosity is neglected 
because it is very small, with the mass of the spring 45 
body also neglected because it is much smaller than the 
mass of the vibrator, the natural frequency fO of each 
system is expressed by: 

f0=(1/27i) (k/m) 1/2 so 

wherein k is the ratio of the circumference of a circle to 
its diameter, k is the spring constant of the spring body 
and m is the mass of the vibrator. Accordingly, the 
desired natural frequency of each vibration system can ss 
be obtained by suitably determining the spring constant 
of the spring body of the system and the mass of the 
vibrator thereof. 



[0023] Suppose the natural frequency f01 of the first 
vibration system is 3 kHz, the natural frequency f02 of 
the second vibration system is 100 Hz and the first 
vibrator 3 and the second vibrator 4 are approximately 
equal in mass. A description will then be given of the 
relationship between the frequency of the current 
through the coil 40 and the amplitude of each of the first 
and second vibrators 3 and 4. 

[0024] When the vibrator is subjected to a periodic 
external force due to the current and the magnetic field 
in the si ngle-degree-of -freedom vibrating system, and if 
the inductance of the coil is neglected, the amplitude G 
of the vibrator is expressed by: 

|G|=(KBL)/{r 2 (k-mco 2 ) 2 +K 4 B 4 L 4 o ( > 2 } 1/2 

wherein K is a proportional constant, B is the magnetic 
flux density in the magnetic gap 33, L is the effective 
length of the coil 40, r is the dc resistance of the coil 40, 
and to is the angular frequency (-2 rr f) of the current 
through the coil 40. FiG. 3 is a graph showing the rela- 
tionship between the amplitude of the vibrator and the 
current frequency at this time. 

[0025] Referring to FfG. 3 , when the current frequency 
is up to about 1 00 Hz, the amplitude of the first vibrator 
3 is by far greater than that of the second vibrator 4, and 
the difference is about 59 dB. The first vibrator 3 exhibits 
the greatest amplitude when the current frequency is 
about 100 Hz. As the frequency increases beyond 
about 100 Hz, the amplitude of the first vibrator 3 
decreases exponentially. On the other hand, the ampli- 
tude of the second vibrator 4 increases as the frequency 
increases to about 3 kHz, and is greatest and greater 
than that of the first vibrator 3 at about 3 kHz. As the fre- 
quency increases beyond about 3 kHz, the amplitude of 
the second vibrator 4, like that of the first vibrator 3. 
decreases exponentially. 

[0026] Accordingly, the power supply 6 has connected 
thereto a change-over circuit for changing the frequency 
of the current to be passed through the coil 40 by the 
power supply 6 to the natural frequency of the first vibra- 
tion system, i.e., foi=100 Hz, or to the natural frequency 
of the second vibration system, i.e., fo2 K 3 kHz. When 
the frequency of the current to be passed through the 
coil 40 by the power supply 6 is changed to about 100 
Hz by the change-over circuit, the first vibrator 3 
vibrates more greatly than the second vibrator 4 to real- 
ize notification solely by the vibration of the device. 
Alternatively if the frequency of the current to be passed 
through the coil 40 by the power supply 6 is changed to 
about 3 kHz by the change-over circuit, the second 
vibrator 4 vibrates more greatly than the first vibrator 3, 
whereby notification with sound only can be realized. 
[0027] To prevent the first vibrator 3 and the cases 50, 
51 from breaking due to the striking contact in the case 
where the first vibrator 3 collides with the cases 50, 51 
for the transmission of vibration, it is desired to provide 
a cushion 7 of rubber or the like on each of the colliding 
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portions of the first vibrator 3 as shown in FIGS. 1 , (a) 
and (b). Such cushions 7 may be provided on the collid- 
ing portions of the cases 50, 51 . 
[0028] The embodiment described above is intended 
to illustrate the present invention and should not be con- 
strued as limiting the invention set forth in the appended 
claims or reducing the scope thereof. The vibration gen- 
erator of the invention is not limited to the foregoing 
embodiment in construction but can of course be modi- 
fied variously within the technical scope as defined in 
the claims. 

[0029] For example, the components are circular in 
shape, and the second vibrator 4 is positioned above 
the first vibrator 3 according to the embodiment 
described, whereas the shapes and positions of the 
components can be selected as desired insofar as the 
magnetic field of the permanent magnet 30 and the cur- 
rent through the coil 40 produce an electromagnetic 
force acting in such a direction as to vibrate the first and 
second vibrators 3, 4. Similarly, it is possible to dispose 
on the first vibration system a diaphragm for producing 
sound waves to provide a sound source, and for the 
second vibration system to serve as a vibration source 
for transmitting vibration to the device by way of the 
cases 50, 51 . It is desired that the opening 52 formed in 
the case 50 or 51 be positioned close to the sound 
source. The mass and the spring constant of each 
vibration system can be determined optionally insofar 
as the vibration of the device or the sound is perceivable 
by the user. 

[0030] The current to be provided by the power supply 
6 preferably has an ac waveform such that the direction 
of the current changes periodically as shown in FIGS. 2 
(a) and (b). However, a body can be forcibly vibrated by 
applying thereto an external force periodically varying in 
magnitude. Accordingly, insofar as the current to be 
passed through the coil 40 has a constant frequency, 
the average current value during one cycle need not be 
zero like the ac waveform. The current can be of an 
optional periodically altering waveform like that of sine 
waves or triangular waves. 

[0031] The vibration systems, although accommo- 
dated in the cases 50, 51 according to the present 
embodiment, can be installed directly in the device. 
More specifically, the fixing member 5 can be the device 
itself or any desired member insofar as the member can 
be fixed to the device. 

[0032] The notifying vibration generator as applied to 
portable communications devices will be described next 
with reference to the following embodiments. 
[0033] FIG. 4 shows the first of these embodiments 
wherein the notifying vibration generator described is 
applied to a portable telephone device. The drawing 
shows the body 8 of a portable telephone, an antenna 
81 , a speaker 82 for incoming speech, a microphone 83 
for outgoing speech, a display 84 and bush buttons 85. 
The telephone body 8 has incorporated therein a notify- 
ing vibration generator 9 like the foregoing embodiment. 



[0034] FIG. 5 is a block diagram of the first embodi- 
ment. An analog voice signal input through the micro- 
phone 83 is converted by a voice processing circuit 10 
into a digital voice signal, which is then processed by a 

5 signal processing circuit 1 1 , fed to a radio circuit 12 for 
frequency conversion and modulation and transmitted 
from the antenna 81 as a specified output On the other 
hand, a signal received by the antenna 81 is frequency- 
converted and demodulated in the radio circuit 12 and 

10 fed to the signal processing circuit 1 1 , which delivers a 
digital voice signal. The signal is converted to an analog 
voice signal in the voice signal processing circuit 10, 
and the speaker 82 delivers an output. Indicated at 13 is 
a control circuit for controlling the overall device. 

is [0035] Indicated at 14 is a circuit for detecting an 
incoming call. At all times, the portable telephone inter- 
mittently receives radio waves transmitted from the pub- 
lic base station, and detects an incoming call, if any, by 
the incoming call detecting circuit 14 from the control 

20 signal processed in the signal processing circuit 11. 
Indicated at 1 6 is alert select means for selecting sound 
or vibration for use in notifying the user of the incoming 
call. This means 16 is provided by one of the push but- 
tons 15, or by pressing some of the buttons 15 in com- 

25 bination. The manipulation of the alert select means 16 
is transmitted to the control circuit 13, which changes 
over switch means 17 upon the circuit 14 detecting the 
incoming call. Indicated at 18 and 19 are first and sec- 
ond signal generating means, respectively, for produc- 

30 ing the signals to be applied to the notifying vibration 
generator 9. 

[0036] FIG. 6 includes diagrams showing examples of 
first signal and second signal. The first signal is in the 
form of 100-Hz rectangular waves as shown in FIG. 6, 

35 (a), and has a frequency equal to the natural frequency 
of the first vibrator (3 in FIG. 1 ) of the vibration generator 
9. The generator 9 can be vibrated by feeding the first 
signal thereto. As shown in FIG. 6, (b), the second sig- 
nal has a signal duration in which 3-kHz signal is pro- 

40 duced and a quiescent period in which no signal is 
generated. When applied to the vibration generator 9, 
the second signal vibrates the second vibrator (4 in FIG. 
1) of the generator 9 to produce a sound. A desired 
ringer sound can be produced at this time by setting the 

45 signal duration and the quiescent period at suitable val- 
ues. 

[0037] As specified by the user with the alert select 
means 16, the first or second signal generating means 
18 or 19 is connected to the vibration generator 9 under 
so the control of the control circuit 13 on receiving an 
incoming call, notifying the user of the call with the 
vibration or sound. 

[0038] FIGS. 7 and 8 show another embodiment of the 
invention. With this embodiment, a compact vibration 
55 pager 20 incorporating the vibration generator 9 is pro- 
vided separately from the body 8 of a portable tele- 
phone. FIG. 9 is a block diagram showing the second 
embodiment. In this drawing and FIG. 5 showing the 
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first embodiment, like parts are designated by like refer- 
ence numerals and will not be described repeatedly. 
When an incoming call is detected by the detecting cir- 
cuit 14, a transmitting circuit 21 sends a call notifying 
signal and a signal indicating the selection by the alert 5 
select means 16 to the pager 20 via a built-in antenna 
22 under the control of the control circuit 13. The pager 
20 receives the call notifying signal from the telephone 
body 8 by a receiving circuit 23 via a built-in antenna 24, 
whereupon switch means 17 is controlled to feed the w 
signal of the first or second signal generating means 18 
or 19 as selected by the user to the notifying vibration 
generator 9. Consequently, the pager 20 notifies the 
user of the incoming call with vibration or sound as 
selected by the user. According to the second embodi- 15 
ment, the pager can be thus provided separately from 
the portable telephone body, permitting the user to carry 
the pager with ease for more reliable notification of 
incoming calls. 

so 

INDUSTRIAL APPLICABILITY 

[0039] The notifying vibration generator of the present 
invention thus comprises a single electrorrragneticafly 
drivabl e component for causing two vibration systems to 25 
undergo forced vibration, which enables one of the 
vibration systems to serve the function of producing 
sound as a sound source and the other vibration system 
to perform the function of vibrating a device as a vibra- 
tion source, consequently providing a notifying device of 30 
reduced size and lower cost. 

[0040] A change-over circuit makes it possible for one 
of the vibration system to produce a resonance phe- 
nomenon to solely produce sound or vibration. The 
change-over circuit therefore provides the function of 35 
producing sound or the function of vibrating the device. 
[0041] Further when applied to a portable communi- 
cations device, the notifying vibration generator of the 
invention renders the communications device compact, 
also making it possible to notifying the user of incoming 40 
calls reliably. 

Claims 

1 . A notifying vibration generator characterized in that 45 
the generator comprises a first vibrator having a 
permanent magnet and supported by a first spring 
body on a fixing member, and a second vibrator 
having a coil so disposed as to intersect the mag- 
netic flux of the permanent magnet and supported so 
by a second spring body on the fixing member, one 
of a first vibration system provided by the first vibra- 
tor and the first spring body and a second vibration 
system provided by the second vibrator and the 
second spring body serving as a sound source for 55 
producing sound waves of audio-frequency for 
propagation to the outside, the other vibration sys- 
tem serving as a vibration source for transmitting 



vibration to the fixing member and vibrating a 
device. 

2. A notifying vibration generator according to claim 1 
which comprises a change-over circuit for changing 
the frequency of current to be passed through the 
coil to a frequency approximately in match with the 
natural frequency f01 of the first vibration system or 
to a frequency approximately in match with the nat- 
ural frequency f02 of the second vibration system. 

3. A notifying vibration generator according to claim 1 
or 2 which is characterized in that the first vibrator 
or the second vibrator for use in the vibration source 
transmits vibration to the fixing member by collision. 

4. A notifying vibration generator according to claim 3 
which is characterized in that the first vibrator or the 
second vibrator for use in the vibration source, or 
the fixing member is provided with a cushion on 
portions thereof which collide when vibrated. 

5. A portable communications device characterized in 
that the device comprises a notifying vibration gen- 
erator having a first vibrator having a first natural 
frequency, a second vibrator having a second natu- 
ral frequency, and a magnetic circuit composed of a 
coil and a permanent magnet for driving the first 
and second vibrators; first and second signal gen- 
erating means for producing signals with frequen- 
cies in match with the first and second natural 
frequencies respectively; switch means for select- 
ing one of the signals to be produced by the first 
and second signal generating means and feeding 
the selected signal to the vibration generator; 
means for detecting incoming calls; and switch 
means for controlling the switch means according 
to selection by the user upon the detecting means 
detecting an incoming call. 

6. A portable communications device characterized in 
that the device comprises a portable telephone 
body having means for detecting incoming calls and 
a transmitting circuit for transmitting a first or sec- 
ond incoming call signal as selected by the user, 
and a pager for receiving the signal transmitted 
from the transmitting circuit, the pager comprising a 
notifying vibration generator having a first vibrator 
having a first natural frequency, a second vibrator 
having a second natural frequency, and a magnetic 
circuit composed of a coil and a permanent magnet 
for driving the first and second vibrators, first and 
second signaf generating means for producing sig- 
nals with frequencies in match with the first and 
second natural frequencies respectively, switch 
means for selecting one of the signals to be pro- 
duced by the first and second signal generating 
means and feeding the selected signal to the vibra- 
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Hon generator, and a receiving circuit for receiving 
the incoming call signal transmitted from the tele- 
phone body and changing-over the switch means in 
accordance with the received signal. 

5 

7. A portable communications device according to 
claim 5 or 6 which is characterized in that the first 
vibrator produces vibration when driven, and that 
the second vibrator produces sound when driven. 

w 

8. A portable communications device according to 
claims 5 to 7 which is characterized in that the sig- 
nal to be produced by the second signal generating 
means for driving the second vibrator has a signal 
duration and a quiescent period. is 
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